SUMMARY Rectal biopsy specimens from control subjects, patients with either active or quiescent ulcerative colitis, and patients with Crohn's colitis were examined histologically and assayed for marker enzymes associated with tissue organelles. They were catalase (peroxisome); neutral a-glucosidase (endoplasmic reticulum); alkaline phosphatase (plasma membrane); malate dehydrogenase (mitochondria); lactate dehydrogenase (cytosol). There was no significant change in these enzyme activities in patient samples compared with controls. Activities of three acid hydrolases (lysosomal enzymes), [-glucuronidase, acid 
The aetiology and pathogenesis of ulcerative colitis remains unknown. Many theories have been proposed including infective. autoimmune, dietary, and psychosomatic. The characteristic histological picture is an acute inflammatory response but the pathogenesis of the epithelial cell damage remains unsolved. Lysosomes have been implicated in the pathogenesis of ulcerative colitis, both in man' and the experimental animal.2 In this study the organelle pathology of ulcerative colitis was studied by measuring marker enzyme activities of organelles in rectal mucosa, a recently introduced approach to the study of tissue pathology.3 Patients with Crohn's colitis were used as 'disease controls' to determine the specificity of any alteration observed.
Methods

PATI ENTS
A group of 103 patients in whom rectal mucosal histology was required for diagnostic follow up purposes was studied. Two biopsies were taken at sigmoidoscopy from adjacent areas of the rectum below the peritoneal reflection. Biopsies were classified on histological grounds into four groups: 22 patients with active ulcerative colitis with typical histological findings of an acute inflammatory response of the mucosa and submucosa, goblet cell depletion, glandular distortion, and crypt abscesses; 27 patients with quiescent ulcerative colitis with resolution of the acute inflammatory response and restoration of the goblet cell population, but with distorted and atrophic glandular architecture; 25 patients with Crohn's colitis with compatible clinical and radiological features -10 of these patients had non-caseating granulomas and one had fissuring ulceration, characteristic of Crohn's disease, the remainder had either focal or transmucosal inflammation with lymphocyte aggregates and preservation of goblet cells; control biopsies, which were histologically normal, from 29 patients attending the gastroenterology clinic for investigation of nonspecific symptoms in whom no significant pathology was subsequently found and whose rectal biopsies were histologically normal. One of the biopsies was placed in formalin for histological examination. A further eight biopsies were obtained from patients with active disease and from eight control subjects for determination of latent N-acetyl-^-glucosaminidase activity.4 This was determined by assaying the enzyme activity in sucrose with the appropriate buffered substrate with (total activity) and without (free activity) Triton X-100 (100 mg/100 ml). The homogenates were prepared in the same way as described above but were not subjected to Polytron homogenisation and each was disrupted with only five strokes of the loose fitting pestle (type A). The activity was measured immediately on obtaining the homogenate. The latent activity was expressed as a percentage from the formula:
total activity -free activity x 100 total activity Enzyme activities of the homogenates were determined by microanalytical methods previously described. 4 The results were expressed as milliunits of enzyme activity/mg of protein (mU/mg protein) in the biopsy homogenate, where 1 LYSOSOMAL ENZYME ACTIVITIES
In contrast with the normal results obtained for the other marker enzymes, the acid hydrolases showed consistent and significant alterations in both acute and quiescent ulcerative colitis (Fig. 3) .
1-Glucuronidase
The activity was significantly reduced (0-92 mU/mg protein) in the active ulcerative colitis group compared with controls (2-2 mU/mg protein). Activities in Crohn's colitis patients (2-3 mU/mg protein) were also similar to controls. The patients with quiescent colitis show a lower activity (1.9 mU/mg protein) compared with controls, but the difference does not reach statistical significance.
Acid phosphatase
The results show a pattern with lower activities in the active (6.1 mU/mg protein) and quiescent (7-1 mU/mg protein) ulcerative colitis groups compared with the control (11.0 mU/mg protein) and Crohn's colitis (9-1 mU/mg protein) groups.
N-Acetyl-p-glucosaminidase The activities of active (3-6 mU/mg protein) and quiescent (4-8 mU/mg protein) ulcerative colitis groups are significantly lower than the control (7.0 mU/mg protein) and Crohn's colitis (6-3 mU/mg protein) groups.
Enzyme activity
Assays of % latent N-acetyl-13-glucosaminidase showed similar values (mean ± SE) for control (50.4±5.5, n=8) and colitic patients (50.4±6.1, n=8).
Discussion
These results show that patients with ulcerative colitis have decreased activity of lysosomal enzymes in their rectal biopsies. The activity of the lysosomal marker enzymes, N-acetyl-13-glucosaminidase and acid phosphatase, in both active and quiescent colitis, was significantly decreased. 3-Glucuronidase was only significantly reduced in acute colitis. The latent activity of N-acetyl-,3-glucosaminidase was not decreased in active ulcerative colitis indicating that the lysosomes are not more fragile. The low concentrations of lysosomal enzymes could be caused by extracellular discharge, decreased synthesis, increased catabolism, or the presence of inhibitors. Available evidence indicates that acid hydrolase activities are responsible for intracellular digestion of foreign substances as well as intracellular catabolism of native material.5 Lysosomal acid hydrolase activities have been implicated pathogenically in several diseases including inflammatory joint disease6 and systemic lupus erythematosis.7 It is suggested that a variety of stimuli including viral endotoxins, antigen-antibody complexes and toxic metabolites rupture lysosomal membranes, liberating acid hydrolase activity throughout the cell, leading to intracellular di estion and ultimately to cell death. Danovitch et al have found decreased concentrations of aryl sulphatases and 3-glucuronidase but, surprisingly, increased concentrations of acid phosphatase in tissue homogenates from patients with ulcerative colitis. They only examined biopsies from four patients, however, which may account for the anomolous results. Kane and Vincenti8 also found decreased levels of N-acetyl-p-glucosaminidase in rectal tissue homogenates from patients with active colitis. They did not, however, differentiate ulcerative from Crohn's colitis.
These findings in ulcerative colitis are specific as they are not observed in Crohn's colitis even though the degree of inflammation may be striking, particularly in comparison to quiescent ulcerative colitis. 
